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In the crystal structure of the title triazole compound, 
C14H9CIN4O2S, molecules are connected into centrosym- 
metric dimers by pairs of N— H- ■ -S hydrogen bonds. In 
addition, there are weak C— H- ■ N hydrogen bonds stabi- 
lizing the crystal structure. The dihedral angles between the 
triazole ring and the two benzene rings are 73.0 (4) and 
72.9 (4)°. 

Related literature 

For related structures, see: Gene et al. (2004); Kumaran et al. 
(1999). For the synthesis of triazoles, see: Zamani et al. (2003). 




Experimental 

Crystal data 

C 14 H 9 C1N 4 02S 
M r = 332.77 
Monoclinic, Kj/n 
a = 6.7262 (13) A 
b = 17.109 (3) A 
c = 13.101 (3) A 
/3 = 95.89 (3)° 

Data collection 

Stoe IPDS 2T diffractometer 
16462 measured reflections 
4038 independent reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.072 

wR(F 2 ) = 0.174 

S = 1.18 

4038 reflections 

203 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1499.7 (5) A 3 
Z = 4 

Mo Ka radiation 
/x = 0.41 mm -1 
T = 298 K 

0.35 x 0.3 x 0.3 mm 



2850 reflections with / > 2cr(/) 
R<„, = 0.060 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.26 e A~ 3 

Ap mi „ = -0.23 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N2-H1---S1 1 


0.86 (3) 


2.48 (3) 


3.328 (3) 


172 (3) 


C2-H2- ■ -Nl" 


0.93 


2.54 


3.454 (5) 


170 


Symmetry codes: (i) — 


v, -y + 2, -z; ( 


li) x + 1 -y - 


h §, Z + 1. 





Data collection: X-AREA (Stoe & Cie, 2005); cell refinement: 
X-AREA; data reduction: X-AREA; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 1997); software used to prepare 
material for publication: WinGX (Farrugia, 1999). 

The authors are grateful to Urmia University for financial 
support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5548). 
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3-(2-Chlorophenyl)-4-(4-nitrophenyl)-l//-l,2,4-triazole-5(4/?)-thione 
A. Nikoo, K. Akbari Dilmaghani, A. Hassanzadeh and B. Notash 

Comment 

In the medicinal chemistry, 1,2,4-triazoles are widely used. Cyclization of 1,4-disubstituted thiosemicarbazides produced 
4,5-disubstituted 1,2,4-triazoles (Zamani et al, 2003). 4-nitro phenylisothiocyanate reacted with 2-chlorophenylcarboxylic 
acid hydrazide to yield the corresponding l-(2-chlorobenzoyl)-4-(4-nitrophenyl)thiosemicarbazide (1), whereas cyclization 
of (1) with NaHC0 3 10% solution gave the 3-(2-Chlorophenyl)-4-(4-nitrophenyl)-l//-l,2,4-triazole-5(4/f)-thione (2) (Fig. 

1 13 

l).The structures of the compounds were assigned on the basis of IR, H-NMR and C-NMR spectra. 

The molecular structure of the title compound is shown in Fig. 2. In the crystal structure of the title compound, there 
are intermolecular N — H-S and weak C — H - N hydrogen bonding which play important role in the stabilization of the 
crystal structure (Table 1 and Fig. 3). 

Experimental 

Starting materials were obtained from Merck. For the synthesis of l-(2-chlorobenzoyl)-4-(4-nitrophenyl)thiosemicarbazide 
(1), a mixture of 2-chlorophenylcarboxylic acid hydrazide (0.01 mol, 1.7g)and4-nitrophenylisothiocynate (0.01 mol, 1.8 g) 
in absolute ethanol was refluxed for 6 h. The solid material obtained on cooling was fdtered, washed with diethyl ether, dried 

and crystallized from ethanol (yield 82%; m.p. 170-172°C). IR (KBr, cm" 1 ): 3315, 3184 (N— H), 1643 (C=0), 1457, 1330 

(N0 2 ), 1273 (CHS); l H NMR (300 MHz, DMSO-d 6 ): 7.42-7.53 (3H, m, 2-chlorophenyl), 7.74 (IH, s, 2-chlorophenyl), 

7.90 (2H, d, J= 8.7, Ar— H), 8.21 (2H, d, J= 8.7, Ar— H), 9.99 (IH, br, -NH— Ar), 10.30 (IH, s, -CS— NH-), 10.56 (IH, 
br, -CO — NH-); 13 CNMR(75 MHz, DMSO-d 6 ): 121.59, 124.66, 125.11, 127.43, 130.39, 131.22, 132.19, 146.25, 165.93 
and 181.58. For the synthesis of (2), a stirred mixture of (1) (1 mmol, 0.35 g) and NaHC03 10% (10 ml) was refluxed for 6 
h. After cooling, the solution was acidified with hydrochloric acid and the precipitate was filtered. The precipitate was then 
crystallized from ethanol (yield 57%; m.p. 223-225°C). IR (KBr, cm" 1 ): 3286 (N— H), 1608 (C=N), 1465, 1336 (N0 2 ), 
1529, 1177, 1071, 963 (N— HS, amide I, II, III and IV bands); l R NMR (300 MHz, CDC1 3 ): 7.37-7.53 (6H, m, Ar— H), 

7.91 (IH, s, 2-chlorophenyl), 8.23 (2H, d, J = 8.7, Ar— H), 12.24 (IH, s, SH); 13 C NMR (75 MHz, CDCI3): 124.43, 127.26, 
127.48, 128.74, 130.30, 130.50, 131.58, 132.23, 133, 133.07. 

Refinement 

The H atom attached to amine group was found in a difference Fourier map and refined isotropically without restraint. The 
C — H protons were positioned geometrically and refined as riding atoms with C — H = 0.93 A and Mso(H) = 1.2 J/eq(C). 



sup-1 



supplementary materials 



Figures 



L * I » ' 

■ 



— 

■ \ / 
. / i 



* / /VST 



Fig. 1. The reaction scheme for synthesis of the title compound. 



Fig. 2. The molecular structure of the title compound with displacement ellipsoids drawn at 
30% probability level. 



Fig. 3. The packing diagram of the title compound down the a axis. The intermolecular 
N — H— S, C — H—N hydrogen bonds are shown as blue dashed lines. 



3-(2-Chlorophenyl)-4-(4-nitrophenyl)-1 H-1 ,2,4-triazole-5(4H)- thione 



Crystal data 
C14H9CIN4O2S 
M,.= 332.77 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 6.7262 (13) A 
b = 17.109 (3) A 
c = 13.101 (3) A 
(3 = 95.89 (3)° 
V= 1499.7 (5) A 3 
Z=4 



^(000) = 680.0 

D x = 1.474 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 4038 reflections 

6 = 2.4-29.2° 

|i = 0.41 mnT 1 
T=298K 
Block, brown 
0.35 x 0.3 x 0.3 mm 



Data collection 



Stoe IPDS 2T 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 0.15 pixels mm" 1 
rotation method scans 
16462 measured reflections 
4038 independent reflections 



2850 reflections with / > 2a(I) 
Rlnt = 0.060 



= 2.4° 



h = -9^9 
k = -23-^22 
/ = -16->17 
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Refinement 

Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = \l[a 2 (F 2 ) + (0.0706P) 2 + 0.4737P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Apmax = 0.26 e A~ 3 
Ap m i„ = -0.23 e A~ 3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


£^iso*/^eq 


SI 


0.23357 (11) 


1.07003 (4) 


0.08833 (6) 


0.0535 (2) 


Cll 


0.4224 (2) 


0.80997 (7) 


0.35611 (8) 


0.0955 (4) 


N3 


0.4499 (3) 


0.94203 (12) 


0.15936 (15) 


0.0400 (5) 


C8 


0.2956 (4) 


0.97505 (15) 


0.09792 (19) 


0.0417 (6) 


C7 


0.4517 (4) 


0.86289 (16) 


0.13680 (19) 


0.0433 (6) 


C9 


0.5843 (4) 


0.98312 (15) 


0.23334 (19) 


0.0403 (5) 


N2 


0.2132 (4) 


0.91476 (14) 


0.04511 (19) 


0.0512(6) 


C14 


0.7779 (4) 


0.99626 (19) 


0.2123 (2) 


0.0538 (7) 


H14 


0.8207 


0.9795 


0.1506 


0.065* 


C12 


0.8404 (4) 


1.05784 (17) 


0.3744 (2) 


0.0512(7) 


Nl 


0.3080 (4) 


0.84485 (14) 


0.06799 (19) 


0.0523 (6) 


C6 


0.6088 (4) 


0.80956 (16) 


0.1831 (2) 


0.0479 (6) 


Cll 


0.6475 (5) 


1.04638 (19) 


0.3956 (2) 


0.0555 (7) 


Hll 


0.6049 


1.0640 


0.4569 


0.067* 


C5 


0.7588 (5) 


0.78584 (19) 


0.1248 (3) 


0.0644 (9) 


H5 


0.7544 


0.8011 


0.0565 


0.077* 


N4 


0.9821 (5) 


1.09731 (19) 


0.4514(2) 


0.0732 (8) 



Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.072 

wR(F 2 ) = 0.174 

S= 1.18 

4038 reflections 
203 parameters 
0 restraints 
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CI 


U.Olj 1 \ J ) 


0.78478 (19) 0.2838 


(2) 0.0612 (8) 




C13 


U.yUo4 (4) 


1.0349 (2) 


0.2844 


(2) 0.0598 (8) 




H13 




1.0449 


0.2716 


0.072 


* 




C1U 


U.M /4 (4 J 


1.00804 (19) 0.3240 


(2) 0.0508 (7) 




TJl A 

rllU 


UJojo 


0.9991 


0.3367 


0.061 


* 




U2 


1 1 a no 
1.149o ( j) 


1 1 1 AT /"O"* 

1.1103 (2) 


0.4306 


(3) 0.1210(13) 




C2 


A 771') f0\ 
U. / / jZ (&) 


0.7390 (2) 


0.3270 


(3) 0.0859 (13) 




Hi 


a *7*7on 
U. / /OV 


0.7230 


0.3951 


0.103 


* 




Ol 


0.9257 (5) 


1.1125 (2) 


0.5332 


(2) 0.1153 (12) 




C3 


0.9209 (7) 


0.7181 (2) 


0.2669 


(5) 0.0946 (15) 




H3 


1.0281 


0.6883 


0.2954 


0.114 


* 




C4 


0.9137(6) 


0.7400 (2) 


0.1668 


(4) 0.0852 (13) 




H4 


1.0131 


0.7240 


0.1270 


0.102 


* 




HI 


0.104 (5) 


0.9176(17) 


0.006 (2) 0.048 (8)* 




Atomic displacement parameters (A^) 












U n 


U 22 


t/ 33 


U 12 




rr 23 
u 


SI 


0.0494 (4) 


0.0469 (4) 


0.0592 (4) 


0.0006 (3) 


-0.0187 (3) 


A AATO cx\ 
U.UUZo yj ) 


Cll 


0.1317(10) 


0.1029 (8) 


0.0554 (5) 


-0.0121 (7) 


0.0263 (6) 


A AAQ7 

u.uuyz {d ) 


N3 


0.0405 (11) 


0.0458 (12) 


U.U3 13 [i-V) 


A AA 1 C /A\ 

U.UU LJ\y) 


A AA71 fQ\ 
U.UU / 1 {<$) 


A AAA C /Q\ 

U.UUU J ^0 ) 


C8 


0.0380 (12) 


Pi PiAC\A A\ 

U.U4V4 (14) 


0.0360 (12) 


-0.0011 (10) 


-0.0041 (10) 


A AA'77 ( 1 A\ 

U.UUZ 1 


C7 


0.0465 (14) 


0.U4 /y (14) 


a ni a 1 / 1 ~>\ 

0.0341 (12) 


A AATO /1 1 \ 

0.0028 (11) 


a nm a /1 a\ 

-0.0024 (10) 


U.UUZO (,1UJ 


C9 


0.0384 (12) 


U.U4 1 L (14) 


0.0328 (12) 


0.0008 (10) 


-0.0081 (10) 


a aa 17 /I r\\ 
U.UU1 / (1UJ 


N2 


0.0500 (13) 


A A£ 1 1 

U.UM3 (14) 


0.0476 (13) 


0.0014 (10) 


-0.0187 (11) 


A AA 1 A /I A\ 

U.UU 1U \ 


C14 


0.0428 (15) 


O.U/ / (2) 


0.0415 (15) 


0.0000 (13) 


0.0016(12) 


A A1 AA /I 

U.U1UU {iJ) 


C12 


0.0479 (15) 


0.0567 (17) 


0.0453 (15) 


0.0043 (12) 


-0.0134(12) 


A AAOC (\ "i\ 

U.UUoj \lZ) 


Nl 


0.0579 (14) 


0.0506 (13) 


0.0450 (13) 


0.0029 (11) 


-0.0112(11) 


U.UUZZ ^ 1UJ 


C6 


0.0503 (15) 


0.0420 (14) 


0.0485 (15) 


-0.0010(11) 


-0.0094 (12) 


a AACa n l\ 
U.UU3U \Y 1 ) 


Cll 


0.0558 (17) 


0.0692 (19) 


0.0408 (15) 


0.0009 (14) 


0.0015(13) 


A A1 1 Q /I 1\ 

u.ui iy {ij) 


C5 


0.065 (2) 


0.0530 (18) 


0.075 (2) 


0.0103 (15) 


0.0080 (17) 


A A1 A (\ C\ 

U.U140 \\-~>) 


N4 


0.0633 (18) 


0.085 (2) 


0.0659 (19) 


0.0037 (15) 


-0.0195 (15) 


U.UZ40 


CI 


0.082 (2) 


0.0535 (17) 


0.0446(16) 


-0.0095 (15) 


-0.0103 (15) 


a AA7A (\ 1\ 
U.UU ly 


C13 


0.0355 (14) 


0.084 (2) 


0.0592 (18) 


-0.0052 (14) 


-0.0003 (12) 


A A1 TC (\C\ 

U.UIZj (,1oJ 


CIO 


0.0401 (14) 


0.0705 (19) 


0.0415 (14) 


-0.0031 (12) 


0.0038(11) 


-0.0056 (13) 


02 


0.0646(18) 


0.172 (3) 


0.122 (3) 


-0.030 (2) 


-0.0108 (17) 


-0.065 (2) 


C2 


0.116(3) 


0.063 (2) 


0.069 (2) 


-0.007 (2) 


-0.039 (2) 


0.0228 (18) 


Ol 


0.100(2) 


0.168 (3) 


0.074 (2) 


-0.015 (2) 


-0.0115(17) 


-0.061 (2) 


C3 


0.082 (3) 


0.057 (2) 


0.134 (4) 


0.0075 (19) 


-0.043 (3) 


0.018(2) 


C4 


0.064 (2) 


0.056 (2) 


0.135 (4) 


0.0139(17) 


0.008 (2) 


0.018(2) 


Geometric parameters (A, °) 












SI— C8 




1.679 (3) 


C6— CI 


1.382 (4) 


Cll— CI 




1.736 (4) 


C6— C5 


1.387 (5) 


N3— C8 




1.369 (3) 


Cll— C10 


1.382 (4) 


N3— C7 




1.386 (3) 


Cll— Hll 


0.9300 




N3— C9 




1.439 (3) 


C5— C4 


1.373 (5) 


C8— N2 




1.331 (3) 


C5— H5 


0.9300 
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C/ — JN 1 


1 inn fi\ 
l.ZVU (3) 


C/ — Co 


1.4 /y (4) 


CV — CI 4 


1 1 "7*7 (A \ 
1.3 I 1 (4) 


CV — C1U 


1 1 0A 

1.3MJ (4) 


XTO "NT 1 

JNZ — JN 1 


1 1*7/1 

1.3 /4 (3) 


1ST? H1 

IN Z, 1 1 1 


U.OU \J ) 


C14 — C13 


1.389 (4) 


C14 — H14 


0.9300 


C12 — C13 


1.366 (4) 


C12 — Cll 


1.369 (4) 


CI 2 — N4 


1.478 (4) 


/"iQ Ml r^n 

Co — JN i — C / 


1 n"7 ^ (~)\ 

1U /.J (2 ) 


/^o "Mi r^n 

cs — in 3 — cy 


n? ^ /o\ 
125.5 (2) 


/~ 1 '7 mi r^n 

c/ — jnj — cy 


1 0"7 n ^o\ 
Iz /.U (z ) 


\n r^o Ml 
IN 2 — Co — JN3 


i ni /; /o\ 
1U3.0 (2) 


mo r^o ci 
JNz — Co — M 


Izo.o (2 ) 


JN3 — Co — M 


m /;o i 1 n\ 
12 /.oo (19) 


Ml r^n \n 

JN 1 — C / — JN 5 


111 1 fo~\ 
111.1 (z ) 


Ml f~*n /^/r 

JN 1 — C/ — Co 


i o/: i /o\ 
120.3 (2) 


mi f^n r^c 
JN 3 — C / — Co 


1 11 /I /o\ 

122.4 (2) 


ci4 — cy — CIO 


ni ^ /o\ 
121.4 (2) 


f 1 A f~*Ct Ml 

CI 4 — Cy — JN3 


1 in | /o\ 

ny.i (2) 


CIO — cy — IN 3 


line /o\ 

1 19.5 (2) 


/^o \n mi 
Co — JN2 — JN 1 


inn /o\ 

113. / (2) 


r^Q \n ui 
Co — JN2 — HI 


/o\ 
124 (2) 


Ml Ml Ul 

JN 1 — JN2 — HI 


1 T1 /o\ 

122 (2) 


r^n /~> 1 /i /"Ml 
cy — C 1 4 — C 1 3 


nn i /i\ 
119.1 (3) 


r^n 1 /i uu 
cy — C 1 4 — H 1 4 


1 On C 

12U.5 


C13 — C14 — H14 


1 on e 
lzU.5 


n i no n 1 
CI j — Clz — CI 1 


100 Q ^1\ 

122.0 (3 ) 


n i no m/1 
C13 — Clz — JN4 


1 1 Q 1 /1\ 

1 10. 1 (3) 


C 1 1 P 1 7 1\T4 

V^l 1 v_ 1 Z IN t 


117.1 


C7 — Nl — N2 


104.0 (2) 


CI — C6 — C5 


118.9 (3) 


CI — C6 — C7 


122.1 (3) 


C5 — C6 — C7 


118.9 (3) 


C12 — Cll — CIO 


118.6 (3) 


f^n mi r^o mo 
C / — IN 3 — Co — JN 2 


1.3 (3) 


(~"Q Ml ro MO 

Cy — JN i — Co — JN z 


—1 /o. / (Z) 


f^n mi r^o c 1 
C / — IN 3 — Co — a 1 


—1 /o.l (z) 


mi r^Q c 1 
Cy — JN i — Co — b 1 


3.8 (4) 


/^O Ml f^~l Ml 

Co — JN 3 — C / — JN 1 


-1.3 (3) 


i~*C\ Ml i~*H "1NT1 

cy — JN 3 — C / — JN 1 


1 /8. / (3) 


C8— N3— C7— C6 


175.2 (2) 


C9— N3— C7— C6 


-4.8 (4) 


C8— N3— C9— C14 


-107.0 (3) 


C7— N3— C9— C14 


72.9 (4) 


C8— N3— C9— CIO 


73.4 (3) 



M/1 ( \ 1 

JN4 — Ul 


1 om i a\ 
1.2U3 (4) 


M/1 /~iO 

JN4 — U2 


1 ono fA\ 
1.2UO (4) 


1 r^o 
CI — C2 


1 ini /c\ 
1.3y3 (5) 


C 1 3 — H 1 3 


n mnn 

u.y3uu 


CIO— H10 


0.9300 


C2— C3 


1.377 (7) 


C2 — H2 


0.9300 


C3 C4 


1.360 (7) 


C3 — H3 


0.9300 


C4 — H4 


0.9300 


no n 1 ui 1 
Clz — Cll — HI 1 


1 on o 
IzU. / 


nn n i ui i 
C10 — Cll — HI 1 


1 on o 
12U. / 


c^a c^z. r^t* 
C4 C5 — Co 


i on H t A \ 
IzU. / (4j 


f^A ue 
C4 C5 — H5 


1 1 Q H 

i iy. / 


f^/i f^Z TJZ 

C6 — C5 — H5 


1 1 n o 

iiy./ 


/~*1 M/1 /^O 

Ul — JN4 — U2 


1 Ol 1 /1\ 

123.3 (i) 


/ 1 1 M/i rn 
Ul — JN4 — C12 


in o /i\ 
11 / .o (3) 


r\^t M/i n i 
U2 — JN4 — C12 


lion /i\ 
llo.y (i) 


1 /^o 
Co — CI — C2 


1 on c fA\ 
12U.5 (4) 


r^z. r^i t~*] 1 
C6 — CI — Cll 


lift c /1\ 

i iy.5 (5) 


/^O 1 /^l 1 

C2 — CI — Cll 


1 on n /i \ 
12U.U (i) 


rn r^i/i 
C12 — C13 — C14 


IIOH /1\ 

llo./ (i) 


pn mi 
C12 — C13 — H13 


1 on £. 
12U.0 


r^i/i rn mi 
C14 — C13 — H13 


1 on £. 
12U.0 


r^n nn r^ii 
C9 — C 1 0 — C 1 1 


1 1 n a ii\ 
liy.4 (i) 


r^o n n ui n 
cy — C 1 U — H 1 U 


1 on i 


n i nn um 
Cll — C10 — H1U 


1 on i 
12U.3 


r^i r^o 1 
C3 — C2 — C 1 


I 1 D / t A\ 

II o.o (4) 


n r^o tjo 
C3 — Cz — Hz 


1 on n 
IzU. / 


C 1 — C2 — H2 


1 on "7 
12U. / 


CA P3 T7 

v. 4 V \^z 


1716 (A\ 

1 Z 1 .0 f 


C4 — C3 — ^H3 


119.2 


C2 — C3 — H3 


119.2 


C3 — C4 — C5 


119 7 C4) 


C3 — C4 — H4 


120.2 


C5 — C4 — 114 


120.2 


rn r^ii nn 
C13 — C12 — Cll — C10 


1.8 (5) 


M/i no n 1 n n 
IN 4 — Clz — Cll — C1U 


—1 /O. / (3) 


C 1 — C6 — C5 — C4 


-1.5 (5) 


f^n r^c f^z a 
C / — C6 — C5 — C4 


1 /o.z (3) 


rn m/i /~u 
C13 — C12 — JN4 Ul 


1 HA Ci ( A\ 
— \ /4.y (4) 


i pn M/i /~v 1 
Cll — C12 — N4 — Ul 


J.D (D) 


CI 3— CI 2— N4— C2 


2.6 (5) 


Cll— CI 2— N4— C2 


-176.9(4) 


C5— C6— CI— C2 


2.2 (5) 


C7— C6— CI— C2 


-175.4 (3) 


C5— C6— CI— Cll 


-176.9(2) 
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C7— N3— C9— CIO -106.6(3) 

N3— C8— N2— Nl -1.0(3) 

SI— C8— N2— Nl 176.4 (2) 

CIO— C9— C14— C13 0.5 (5) 

N3— C9— C14— C13 -179.0(3) 

N3— C7— Nl— N2 0.7 (3) 

C6— C7— Nl— N2 -175.6 (3) 

C8— N2— Nl— C7 0.2 (3) 

Nl— C7— C6— CI -109.4(4) 

N3— C7— C6— C 1 74 . 7 (4) 

Nl— C7— C6— C5 73.0 (4) 

N3— C7— C6— C5 -103.0 (3) 

Hydrogen-bond geometry (A, °) 

D—R-A D — H 

N2— Hl-Sl 1 0.86(3) 
C2— H2-N1" 0.93 



Symmetry codes: (i) -x, -y+2, -z; (ii) x+1/2, -y+3/2, z+1/2. 



C7— C6— CI— Cll 5.4(4) 

Cll— C12— C13— C14 -1.9(5) 

N4— C12— C13— C14 178.7 (3) 

C9— C14— C13— C12 0.7(5) 

C14— C9— CIO— Cll -0.6(5) 

N3— C9— CIO— Cll 179.0(3) 

C12— Cll— CIO— C9 -0.6(5) 

C6— CI— C2— C3 -1.0(5) 

Cll— CI— C2— C3 178.1 (3) 

CI— C2— C3— C4 -1.0(6) 

C2— C3— C4— C5 1.8(6) 

C6— C5— C4— C3 -0.5 (6) 

R-A D—A D—R-A 

2.48 (3) 3.328 (3) 172 (3) 

2.54 3.454 (5) 170 
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Fig. 2 

S1 
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